Texture mapping system with energy dispersive X-ray diffraction method has been newly developed. Total time of measurement was reduced more than half by the adoption of a fast data transmission interface. Some examples are demonstrated in order to show the performance of the system. This approach is suitable for the study of local inhomogeneities of texture, such as colonies, in polycrystalline materials.
Introduction
In order to characterize polycrystalline materials, texture analysis by X-ray analysis is one of the most basic and useful approaches. Conventional X-ray diffraction methods (e.g. pole figure measurement or 8-28 powder pattern measurement ) give only the global texture of whole materials, whereas samples always contain local inhomogeneities which causes inhomogeneous or anisotropic properties. The texture mapping system, which is a point-by-point X-ray diffraction measurement system, was first designed by Matsuo and Okamoto [l] and similar ones have been reported by Schwarzer [2-31 and Wehrhahn [4] in order to clarify the local texture and understand the inhomogeneity of the polycrystalline materials.
Texture mapping measurement is time consuming because several hundreds of measurements are required. I have newly developed a texture mapping apparatus with a fast data acquisition system in order to overcome this difficulty. In this paper, I will show the present status of my system and also show some applications for steels.
Experimental

Apparatus
The system is based on the energy dispersive X-ray diffraction method, in which diffracted energy spectrum from a fixed-angle sample is measured instead of angular scanning. Figure 1 shows the schematic diagram of this system. 12 KW rotating X-ray source (RIGAKU Ru-200) with Cr anode was used in this study. The energy range of measurements should be determined by the expected d-values of the samples. In the case of steels, this range is from ca. 8 to 40 KeV with a fixed detector angle which was chosen from 30 to 50. Cu, MO and W anodes are not suitable because there exist K or L level emission peaks from these materials in this energy range. These peaks cause the increase of dead time of the measuring system and also interfere with the analysis of diffraction peaks. From this point of view, Cr, Fe and Co are the candidates for anode material because they do not have any specific emission peaks in this energy range. A collimated X-ray beam with diameter of 0.3 to 2.0 mm+ is obtained by using pin hole type collimators of 0.3, 0.5, 1.0 and 2.0 mm4 mounted in front of the sample. The incident angle of Xray; 0, and detector angle; 28, were fixed at I5 and 30, respectively. Ge-SSD (Inter-technique EGSP300) was used to detect several hkl reflections. Samples were mounted on X-Y stage ( maximum moving area ; 75mm-75mm ) and moved successively to obtain the intensity mapping of these reflections. A workstation type computer (SUNLPX) controls the system. The stability of the measured intensity in this system is demonstrated in Fig.2 . It depends on the stability of X-ray source and S/N ratio of the acquisition system. II0 integrated peak intensities of an a-iron random sample were measured ten times with the collimator of 0.5 mm+ at each acquisition time interval. A measuring time of 20 set per point is enough to obtain reproducible intensity measurements.
On the other hand, it takes about 20 set for the data transmission from MCA to computer by the traditional way such as using a RS232C. In this case, the measuring time and the data transmission time become almost comparable. This delay is time consuming because measurement of several hundreds or thousands of points is necessary for mapping. Therefore, several hours are needed just for the data transmission process. To realize a fast measuring system, an Ethernet interface was employed instead of RS232C. The time of data transmission becomes almost negligible ( < lsec) as a result. Figure 2 . Dependence of diffracted X-ray intensity on acquisition time. The power of X-ray source was 5OKV-15OmA and the size of X-ray beam was 1.0 mm+. Integrated intensities of 110 peak for a-iron random sample were measured for ten times and plotted in this figure.
Applications
Random samples of a-iron and y-steel were used to obtain the standard intensities. The diffracted energy spectrum from an a-iron random sample is shown in Fig.3 for example. The power of the X-ray source was 5OKV-15OmA and the data acquisition time was 20 sec. More than ten peaks could be identified in this short time. Integrated intensities, Ihkl(random), were calculated after subtracting the background. The integrated intensities for the steel sample, Ihk~(~~~~l~), were also obtained by the same procedure. The axial densities of several hkl difl?action peaks ( e.g. hkl = IlO, 200, 222 and so on ), Ihkl(SQ,,+) / Ihkl(randonz), were calculated and the color maps of them were displayed during the measurements i --It is easy to measure the inhomogeneity of some kinds of steels by this system. Figure 4 shows the results of 200 diffraction intensity map in 8.Omm X 7.5mm area for a hot rolled Fe-Si steel. Data acquisition time was 30 set per points, and the total number of measuring points is 400. It required about 3.5 hours for this measurement. From this figure, the existence of 200 colonies of a few mm2 size is clearly observed. Two types of y-stainless steels were chosen as an additional study in order to demonstrate the performance of this system. In the case of sample A, a ridge of 220 colonies appears after pressing. On the other hand, sample B is ridge free material. Figure 5 shows the results of 220 diffraction intensity maps in 2S.Omm X 24.5mm areas. Data acquisition time was I5 set per point, and the total number of measuring points is 1225. It required about 5.5 hours for this measurement. 220 colonies for sample A are clearer than that for sample B. 
Conclusions
A fast texture mapping system has been newly developed. Data acquisition time of a few tens of seconds per point is sufficient for the quantitative texture analysis of steels. This system is suitable to study the local inhomogeneity of texture such as recognizing colonies in polycrystalline materials.
